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A NOTE ON WOUND HEALING UNDER DRESSINGS WITH SPECIAL
REFERENCE TO PERFORATED-FILM DRESSINGS*
GEORGE D. WINTER, B.Sc.
Wound healing in the skin has evolved in
wounds exposed to the air. Wounds healing
under dressings are doing so in unnatural con-
ditions. These statements are axiomatic, but it
is sometimes not appreciated how much the
presence of dressings may modify the heahng
of skin wounds.
A recent article (1) describes the healing of
split-thickness graft donor sites in man. Uni-
formly distributed cone-shaped areas of necrosis
at the wound surface were found and thought
to be localized areas of "coagulation necrosis"
caused by thrombosis of arterioles. By implica-
tion these areas were equated with cone-shaped
capillary "vascular units" described elsewhere
in the literature. Certain conclusions were
reached about the distribution of arterioles in
the skin.
The authors may have overlooked the effect
of the Telf a® dressings used on the wounds. This
dressing is made of a tube of uniformly perfo-
rated polyester film filled by compressed cellu-
lose wadding (2). The "infarcts" described and
illustrated are almost certainly localized areas
of dehydrated dermal tissue opposite the holes
in the Telf a® dressing. This comment is sup-
ported by observations on the effects of perf o-
rated film dressings on shallow wounds in the
skin of the domestic pig.
METHOD
In the course nf work on the effects of dressings
on wound healing, the results of which have not
been published in full, Telfa® dressings were
placed on 6 wounds, 2.5 cm square and 0.2 mm
deep on the back of a young Large White pig, and
the wounds and dressings were protected by a cage
worn by the pig. Biopsy specimens of the wounds
were taken at 3, 7 and 10 days and the wound
tissue was processed for histological examination
without disturbing the dressings.
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OBSERVATIONS
Examination of the wounds in serial sections
showed that the areas of the wound occluded
by the polyester film differed from the areas
coinciding with the perforations. This is illus-
trated in Fig. 1 which shows the wound surface
after 3 days with the dressing in place. Much
of the cellulose wadding is missing. It is tech-
nically very difficult to cut sections and pre-
serve the cellulose fibers. However, the polyester
film has been retained and the photomicro-
graph shows a section passing through one of
the holes in the film. Beneath this hole there
is an area of altered dermis similar to those
areas described by Mikhail, Farris and Gimbel
and illustrated in their paper.
Reference to data recorded in this labora-
tory in 1959 reveals that in samples of Tclfa®
dressings then available, the polyester film was
cleanly perforated, apparently by hot needles,
with about 21 holes per sq em, and each hole
was approximately 0.65 mm in diameter. The
ratio of the combined areas of the holes to the
total area of non-perforated film was 1: 13. It
is thought to be significant that the hole size
(0.65 mm diameter) of the film and the size of
the so-called necrotic areas (0.64 mm diameter)
on the wound recorded by Mikhail, Farris and
Gimbel correspond almost exactly.
An incidental observation was that the wound
surfaces covered by Telf a® dressings were
incompletely epithelized even by the tenth day.
Normally, when covered by an inert film, the
wounds are fully epitheliized by the third day,
and when exposed to the air, by the seventh
day (3)
DIScUSsION
It cannot be too strongly emphasized that a
dressing may have a profound influence on
healing, a critical feature being the extent to
which it restricts the evaporation of water
from the wound surface (3, 4, 5, 6, 7).
In the natural course of events the wounded
dermis, devoid of epidermal protection, loses
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FIG. 1. Part of the surface of a 0.2 mm deep, 3-day wound in the skin of a pig healing be-
neath a Telfa® dressing. The section passes through one of the holes in the polyester film
on the wound surface. There is an area of dried dermal tissue and a layer of leukocytes
opposite the hole in the plastic film.
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Fio. 2. The diagram shows two superficial wounds, involving the loss of the epidermis
and the papillary layer of the dermis, one on either side of a fragment of undamaged skin.
On the left hand side the pattern of healing under an occlusive dressing is represented. On
the right hand side there is shown the normal pattern of heahng of wounds exposed to the
air.
water to the atmusphcre and a superficial part
of the dermis is dried and is eventually incorpo-
rated into the scab (Fig. 2). The loss of water
by evaporation has several consequences.
Leukocytes that crowd to the wound surface
are trapped in the drying collagenous tissue;
the dried bodies of these cells are eventually
shed with the scab. The migrating epidermis is
orientated below the dehydrated dermal layer,
and incidentally below the layer of trapped
leukocytes, at the uppermost level containing
enough moisture to support the life of the
epidermal cells. It follows that under normal
conditions the epidermis passes through the
dcrmal fibrous tissue.
When an occlusive dressing is used, evapora-
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tion of water from the denuded dermal surface
is prevented or greatly reduced, none of the
dermis is incorporated into the scab, the epi-
dermis migrates through a fluid layer of exudate
on the cut surface of the dermis (Fig. 2) aud
the speed of epithelization is greatly enhanced
(3, 5, 6). No leukoeyte layer is formed in the
dermis since these cells are apparently able
to move about without hindrance when the
tissues are hydrated and many of them pass
completely out of the dermis into the fluid
exudate that lies between the wound surface
aud the occlusive dressing.
In the special ease of a perforated-film dress-
ing, there are moist areas under the intact film,
and dry areas coincident with the holes in the
film, aud both the "occluded-surface" mode of
healing and the "exposed-surface" mode of
healiug are seeu. Evidently the Telf a® dress-
ing, despite the wadding and two layers of
perforated film, is sufficiently porous to water
vapor to permit a significant loss of water from
the dermis opposite the perforations. On other
types of wounds, where the exudate is profuse
and the wadding becomes soaked with exudate,
the dressing may be wholly occlusive.
It is relevant in this context to refer to the
well kuown work on wound healing by Gillman
and Penn (8) and to point out that their
excellent account of the pattern of healing of
shallow wounds in the skin is typical of heal-
ing under an occlusive dressing.
Dressings can have other effects on healing,
reviewed by Scales (9). Baron (10) maintains
that the material from which a dressiug is
made, and such factors as the weave of fabrics
and the thickness of a dressing have decisive
effects on healing. Gelinsky (11) emphasizes
the importance of the absorptive capacity of
dressings. Baron (12) believes that there are
significant differences in the temperature of
wounds under different types of dressings. Gill-
man and Hathorn (13) say that Telf a® dressings
suppress epitheliization and granulation tissue
formation in deep wounds in the skin of the
rabbit. Zahir (14) deduces that the rapid con-
traction that follows the desplinting of wounds
can be in part attributed to evaporation of water
following removal of dressings at the same time
as the splints are taken off. It is well known that
dressings may act as splints and retard wound
contraction (15).
The dead epithelium that forms the roof of a
burn blister functions as a kind of dressing. As
Gimbel, Kapetansky, Weissman and Pinkus (16)
point out, if the blister is opened the dermis
may "suffer from drought". They found that
epitheliization is more rapid when the epi-
dermis is left in place. Forage (17) reached
the same conclusion and added that when the
blister is opened, the scab forms from the
dermis which dries as a result of exposure to
the air. It seems that superficial burns with
the blister intact heal like shallow wounds
covered with an occlusive dressing, and the
burn with the opened blister heals like the
normal exposed superficial skin wound.
The many variables introduced by the use of
dressings must obviously be taken into account
when designing experiments and drawing con-
clusions about wound healing. If the biologically
normal wound is being studied, then dressings
should not be used.
5UMMARY
In nature the healing of a shallow skin
wound involves the formation of a dry scab
incorporating dermal tissue, dehydrated by ex-
posure to the air. Occlusive dressings, by
keeping the wound surface moist, greatly
modify the pattern of healing.
Under a perforated-film dressing, the wound
surface is apparently moist beneath the intact
film and dry opposite the holes in the film.
Thus histological sections of wounds covered
by Telf a® dressings show regularly distributed
areas of dry dermal tissue corresponding to
the holes in the polyester film lying on the
wound surface.
Brief mention is made of some other known
effects of dressings on wound healing.
REFERENCES
1. Mikhail, G. R., Fsrris, W. and Gimbel, N. S.:
The pattern of superficial blood vessels in
healing skin donor sites. J. Invest. Derm.,
44: 75, 1965.
2. Rice, R. H. and Vogt, P. R.: New material for
surgical dressings. Northwest. Med., 54: 162,
1955.
3. Winter, G. D.: Formation of the scab and the
rate of epithelization of superficial wounds in
the skin of the young domestic pig. Nature
(London), 193: 293, 1962.
4. Winter, G. D. and Scales, J. T.: Effect of air
drying and dressings on the surface of a
wound. Nature (London), 197: 91, 1963.
5. Hinman, C. D. and Maibach, H.; Winter, G. D.:
302 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
Effect of air exposure and occlusion on ex-
perimental human skin wounds. Nature
(London), 200: 377, 1963.
6. Winter, C. D.: Movement of epidermal cells
over the wound surface. In "Advances in
Biology of Skin" vol. V. (W. Montagna and
R. E. Billingham, eds.), Oxford, Pergamon
Press, 1964.
7. Winter, C. D.: Regeneration of epidermis. In
"Progress in the biological sciences in rela-
tion to dermatology", vol. 2 (A. Rook and
R. H. Champion, eds.), Cambridge, Univer-
sity Press, 1964.8. Giliman, T. and Penn, J.: Studies on the re-
pair of cutaneous wounds. II. The healing of
wounds involving loss of the superficial por-
tions of the skin. Med. Proc., 2: 150, 1956.
9. Scales, J. T.: Wound healing and the dressing.
Brit. J. Industr. Med., 20: 82, 1963.
10. Baron, H.: Zur Frage der Wundtextihen. Lan-
genbecks Arch. Klin. Chir., 274: 510, 1953.
11. Cehnsky, E.: Wundheilung und Verbandstoff-
Problem einmal anders gesehen. II. Die
Ableitung des Wundsees. Bitr. klin. Chir.,
195: 160, 1957.
12. Baron, H.: Les variations de la temperature
des plaies sous pansement comme moyen
d'étude de l'Svolution de la cicatrisation.
Path. Biol. (Paris) 10: 1565, 1962.
13. Gillman, T. and Hathorm, M.: Profound modi-
fication, by dressings, of wound healing and
of site behaviour of donor and recipient
sites (Preliminary report). Transplantation,
4: 64, 1957.14. Zahir, M.: Contraction of wounds. Brit. J.
Surg., 51: 456, 1964.
15. Russell, P. 5. and Billingham, R. E.: Some
aspects of the repair process in mammals.
Progr. Surg., 2: 1, 1962.
16. Gimbel, N. S., Kapetansky, D. I., Weissman,
F. and Pinkus, K. B.: A study of epitheliza-
tion in blistered burns. Arch. Surg. (Chi-
cago), 74: 800, 1957.17. Forage, A. V.: The effects of removing the
epidermis from burnt skin. Lancet, ii: 690,
1962.
